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Claims: 

1 . An optica! device comprising: 

a substantially planar layer of a first material, the layer being formed with a pattern of 
one or more shaped elements, 

the or each shaped element and/or the pattern having no line of symmetry within the 
plane of the layer, 

such that an optical signal incident on the device is reflected and/or transmitted 
and/or diffracted by the device, and at least one of the polarisation state, intensity and phase 
of the optical signal is changed as a result of its interaction with the device. 

2. A device as claimed in claimi , wherein the device further comprises a substrate layer 
of a second material having different electromagnetic properties to the first material, the 
substrate layer supporting the layer of the first material. 

3. A device as claimed in claims 1 or 2, wherein the first layer is fomned with a pattern 
comprising a plurality of shaped elements 

4. A device as claimed in any preceding claim, wherein the or each shaped element is a 
chiral shaped element, such as a gamma, a gammatta, a gammadion, an anti-gammadion, 
an S-shape, a spiral, a triskella, a chiral split-ring, or a bi-layered chiral shaped element. 

5. A device as claimed in claim 3, wherein the shaped elements are non-chiral shaped 
elements, such as a cross having equal length anms, the shaped elements being anranged in 
a pattern having planar chiraiity. 

6. A device as claimed in any preceding claim, wherein the or each shaped element 
comprises a solid shape formed in the second layer, or comprises a hole formed in the 
second layer. 

7. A device as claimed in any preceding claim, wherein the first layer comprises a layer 
of metal, a layer of a semiconductor material, a layer of a catalytic material, a layer of a 
dielectric material, a layer of an amorphous material, or a layer of a glassy material. 

8. A device as claimed in any preceding claim, wherein the first material is 
ferromagnetic, ferroelectric, piezoelectric, electro-optic, magneto-optic, photo-acoustic or 
electro-acoustic to thereby allow at least one of the polarisation state, intensity, phase or 
direction of the transmitted, reflected and/or diffracted light to be changed. 



SUBSTITUTE SHEET (RULE 26) 



wo 2003/054592 



21 



PCT/GB2002/005872 



9. A device as claimed in any preceding claim, wherein the substrate layer of^^^cond 
material comprises a layer of a crystalline material or a layer of a semiconductor material- 

10. A device as claimed in any preceding cialm, whiereln the optical device further 
comprises a third layer in the form of a layer of an etectricaily insulating material, a dtelectrtc 
material, a piezoelectric material, a ferromagnetic material or a ferroelectric material, the 
third layer being provided between the substrate layer and the first layer, or on top of the first 
layer. 

11. A device as claimed in any preceding deum, wherein the optical device f urHier 
comprises a layer of a surrounding material provided on top o1 the first layer, the surrounding 
layer extending into and substantially filling any holes present In flie first layer. 

12. A device as claimed In any preceding claim, wherein one or more of the first material, 
the second material, the material of the third l^r and the surrounding materiai has planar 
chirality. 

13. A device as claimed in any preceding claim, wherein one or more of the first material, 
the second material, the material of the thW layer and the surrourKfing material contains 
particles, quasl-particles or excitations, such as plasmons, surface plasmon-polaritons, 
electrons, excitons or polaritons. 

14. A device as dalmed in any preceding cNm, wherein the optical device further 
Includes a tunnel junction, such as a Josephson tunnel Junction, a semiconductor tunnel 
junction, a Schottky tunnel juriction or a metal/0)dde/semlconductor tunnel junction, witiiin a 
shaped element or between shaped elements. 

1 5. A device as claimed In any prececHng claim wherein the device comprises a pluraltly of 
sut)stantially planar layers v^lh a pattern of one or more shaped elements. 

16. An optical device substantially as described above with reference to the 
accompanying drawings. 
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